ABSTRACT
INTRODUCTION
MLIs have been drawing growing attention in the recent years especially in the distributed energy resources area because several batteries, fuel cells, solar cells or rectified wind turbines or micro turbines can be connected through a MLI to feed a load or interconnect to the AC grid without voltage balancing problems. The unique structure multilevel VSIs allow them to reach high voltages with low harmonics without the use of transformers. This makes these unique power electronic topologies suitable for FACTS and custom power applications. The unique structure multilevel VSIs allow them to reach high voltages with low harmonics without the use of transformers. This makes these unique power electronic topologies suitable for FACTS and custom power applications. Holmes et al [1] introduced opportunities for Harmonic Cancellation with Carrier Based PWM for two level and multilevel cascaded inverters. Rodriguez et al [2] this paper presents the most relevant control and modulation methods developed for this family of converters multilevel sinusoidal pulse width modulation, multilevel selective harmonic elimination, and space-vector modulation Li et al [3] proposed a real time testing of a controller for multi bus micro grid system. Tallam et al [4] introduced a carrier-based PWM scheme for neutral-point voltage balancing in three-level inverters. Leppanen et al [5] suggested the observer using low-frequency Injection for Sensor less Induction Motor Control-Parameter Sensitivity Analysis. McGrath et al [6] proposed a new multilevel inverter shows reduction in the total harmonics upto 60 percentage.Rodriguez et al [7] proposed multilevel voltage source converter topologies for industrial medium voltage drives. Zhong et al [8] deals with a DC-AC cascaded H-bridge multilevel boost inverter with no inductors for electric/hybrid electric vehicle applications. Lezana et al [9] describes a survey on fault operation on multilevel inverters.
Malinowski et al [10] describes a survey on cascaded multilevel inverters. Sepahvand et al [11] developed a capacitor voltage regulation in cascaded H-bridge multilevel converters with fundamental frequency switching. Ehsan Najafi et al [12] proposed a new multilevel inverter topology with various carrier based techniques and the various analysis also done for this topology. Balamurugan et al [13] presents various PWM techniques and the IM gives the fewer harmonic compared to other techniques. Saipadhma et al [14] deals with the voltage control strategy fundamental switching and Sinusoidal Pulse Width Modulation of the conventional cascaded inverter topology is compared with the new reverse voltage topology. Srinivas Reddy Chalamalla [15] introduced a new technique with an induction motor drive which produces a low switching frequency.
CASCADED MULTILEVEL INVERTER
The problem of eliminating harmonics in inverter has been focus of research for many years. To reduce the harmonics different multilevel SPWM and SVPWM schemes are suggested in the literature however these PWM techniques increase the control complexity and switching frequency. In selective harmonic elimination or programmed harmonic elimination method the switching angles are chosen or programmed to eliminate specific harmonics. The power circuit PWM techniques are employed in inverters to achieve high quality output voltage of desired amplitude and frequency which are as close as possible to sinusoidal wave. Power electronics researchers have many control techniques to reduce harmonics in such cases. Table 1 shows the switching pattern. 
SIMULATION OUTPUT AND RESULTS
The MATLAB simulation circuit was developed for proposed seven levels inverter with various loads.
Proposed Circuit With R-Load
The circuit consists of 12 switches with three equal dc sources. The load has been used as a resistive load. In the SIMULINK circuit pulses are generated by using pulse generators only. For each H-bridge two pulses are generated for two pairs of switches. This means that two opposite switches in each H-bridge is turned ON and OFF at the same instant of time. The simulation circuit for a proposed multilevel inverter with R load has been shown below. By using this 29 simulation circuit the harmonics and output voltage analysis has been done. It has been shown in below figure 4 and 5. 
Proposed circuit with RL-load
The proposed circuit consist of RL load in a output side of a simulation circuit. This simulation circuit is used to analyse the harmonics and the output voltage. Fig. 6 to 8 shows the sample simulink model, output voltage and FFT plot. 
Proposed Circuit With Induction Motor
The proposed circuit consist of induction motor load in an output side of a simulation circuit. The simulation circuit is shown in a below figure 9. 
CONCLUSIONS
In this paper the simulation results of single phase seven level cascaded multilevel inverter with R, RL and Induction Motor load are analysed by using MATLAB/SIMULINK. The output quantities like phase voltage, THD spectrum for a various load are obtained. The torque-speed characteristics of induction motor are also obtained. From Table 2 and 3 the cascaded multilevel inverter with R-load gives less %THD and it perform better than RL load and induction motor load. Depends upon the need of load we can use this cascaded multilevel inverter for various applications.
